GTL001 and bivalent CyaA-based therapeutic vaccine strategies against human papillomavirus and other tumor-associated antigens induce effector and memory T-cell responses that inhibit tumor growth.
GTL001 is a bivalent therapeutic vaccine containing human papillomavirus (HPV) 16 and HPV18 E7 proteins inserted in the Bordetella pertussis adenylate cyclase (CyaA) vector intended to prevent cervical cancer in HPV-infected women with normal cervical cytology or mild abnormalities. To be effective, therapeutic cervical cancer vaccines should induce both a T cell-mediated effector response against HPV-infected cells and a robust CD8+ T-cell memory response to prevent potential later infection. We examined the ability of GTL001 and related bivalent CyaA-based vaccines to induce, in parallel, effector and memory CD8+ T-cell responses to both vaccine antigens. Intradermal vaccination of C57BL/6 mice with GTL001 adjuvanted with a TLR3 agonist (polyinosinic-polycytidylic acid) or a TLR7 agonist (topical 5% imiquimod cream) induced strong HPV16 E7-specific T-cell responses capable of eradicating HPV16 E7-expressing tumors. Tumor-free mice also had antigen-specific memory T-cell responses that protected them against a subsequent challenge with HPV18 E7-expressing tumor cells. In addition, vaccination with bivalent vaccines containing CyaA-HPV16 E7 and CyaA fused to a tumor-associated antigen (melanoma-specific antigen A3, MAGEA3) or to a non-viral, non-tumor antigen (ovalbumin) eradicated HPV16 E7-expressing tumors and protected against a later challenge with MAGEA3- and ovalbumin-expressing tumor cells, respectively. These results show that CyaA-based bivalent vaccines such as GTL001 can induce both therapeutic and prophylactic anti-tumor T-cell responses. The CyaA platform can be adapted to different antigens and adjuvants, and therefore may be useful for developing other therapeutic vaccines.